Abstract-Cigarette smoke is very dangerous for both active and passive smokers who smoke inside a room because nicotine from cigarette smoke can stick on the wall or in the furniture and produce carcinogenic substances when reacting with air. The carcinogen chemicals in cigarettes are more dangerous when cigarette smoke is trapped in a limited space. An exhaust fan is usually used in a special room for smokers that serves to remove cigarette smoke without exchanging air in it. A smart smoking room tool specifically for smokers was made to answer the problem. The room used an 'in and out' exhaust fan ventilator. This fan ventilator rotated based on the quantity of carbon monoxide (CO) gas in the room detected by using a smoke sensor. Arduino Uno based on Fuzzy Decision Tree algorithm was used to control of the input voltage level in the fan ventilator. The result showed that by using the tool, the cigarette smoke in the room can be controlled effectively.
I. INTRODUCTION
This paper is presented systematically starting from introduction which describes the need for a cleaner room free from cigarette smoke, the relevant researches, the aim of the research and the research limitation. The second session presents the method used in this research. The research result is discussed in the third session and the conclusion of the research is written in the fourth session.
Indonesia is the third country in the world with the highest number of smokers after China and India. Smoking in the room will leave nicotine on home furniture and wall. Nicotine reacts with air and produces carcinogenic substances. The carcinogenic chemicals in cigarettes are more dangerous when cigarette smoke is trapped in a limited space. There is usually an exhaust fan to remove cigarette smoke without circulating the air in and out the smoking room. This makes unhealthy conditions. Keeping the room windows open will not solve the problem. Large amount of cigarette smoke actually stays or returns to the room and continues to stay indoor for hours.
Based on the problem, a tool which is a prototype of a smart room specifically for smoking was made. This room used two ventilators namely exhaust fans to circulate the air in and out the room. These ventilators made the air flow in the room replacing the air and out the room to remove the cigarette smoke so that it would reduce the risk of sticking harmful gases that stick to the walls of the room. These fan ventilators rotated based on the quantity of carbon monoxide (CO) gas in the room. The level of carbon monoxide (CO) in the room will be monitored by the LCD and there was an indicator light as a warning system if the air level in the room reached a dangerous level; controlling the input voltage level of the fan ventilator using Arduino Uno.
Detecting smoke using a microcontroller has been investigated by previous researchers. Smart Home Automation was studied by Islam to control lights, heating water machine, washing machine and doors. The system uses several sensors consisting of flame sensor to detect fire, camera sensor to detect people's movements, DHT11 sensor to detect temperature, and smoke sensor with MQ 3 and MQ135 by using CRIPS algorithm [1] . The fire detection system was examined by Elizalde using temperature sensor, GPS sensor and ionization sensor. Ionization sensor is a sensor that can detect smoke. The three sensors were processed by ATmega328 by using Comparative algorithm sent using the Zigbee and GSM modules [2] .
A vehicle accident notification system was investigated by Dias using several sensors processed by Arduino. Those sensors were shock sensor, accelerometer sensor and GPS sensor used for tracking, and smoke sensor and GPS sensor for detecting accidents and providing accident position notifications by using tracking algorithm [3] . Monitoring forest fire was investigated by Fengbo using several sensors including smoke sensor, temperature, humidity, fire, and light sensors connected to CC2530 microcontroller type. The microcontroller was used to process data by using data processing algorithm transferred to the monitoring terminal using Zegbee [4] .
A healthy environmental monitoring system for smart cities was examined by Ghosal using a quadrotor. To monitor a healthy environment, several sensors such as LM35 sensor, AM1001 sensor, LDR Sensor, MQ 6 Sensor and MQ135 Sensor connected to Arduino were carried by the quadrotor. The sensors were processed by Arduino ATmega328. The data were then captured by using WiFi [5] . A server space control and monitoring system was investigated by Roihan by using several sensors connected to Wemos microcontroller. The system consisted of Arduino type Wemos, DHT11 sensor to detect humidity and temperature, and MQ2 sensor to detect smoke. The system is equipped with a GSM module so that it can send the data to the internet [6] .
A house environmental monitoring system was examined by Mahara Jothi connected with GSM communication. This system consisted of temperature sensor, PIR sensor, ultrasonic sensor, and smoke sensor connected to Arduino. The system www.ijacsa.thesai.org worked remotely for monitoring and control since it was connected to GSM controlled using a mobile phone [7] . A fire extinguisher robot was designed and examined by Bose using a PIC16F876A type microcontroller. This system consisted of fire sensors including gas sensor and temperature sensor connected to a microcontroller. When the amount of smoke or the temperature increases, this system turns on the fire extinguisher pump [8] .
Environmental quality monitoring system was examined by Islam using cloud data logging. To detect air quality, this system used a sensor consisting of CO2, CO, LPG, Smoke, alcohol, benzene, NH3, temperature and pH sensors connected to Arduino Uno. The data from Arduino Uno were processed by using artificial intelligent algorithm and then sent to the cloud server using GPRS [9] . Detection of asthma triggers was investigated by Indulakshmi using the reference air quality index. MQ2 sensor was used in this system to determine the air quality in the environment. MQ2 sensor data were read and processed by the nodeMCU type microcontroller by using comparative algorithm and then transmitted to the network using cloud servers from Adafruit [10] .
The alarm system to determine the location of the accident was examined by the Desima using smoke sensor, fire sensor and switches. The smoke sensor uses MQ135 to detect gas carbon dioxide (CO2) fumes. The sensors were the Arduino Uno microcontroller inputs then they were processed to be transmitted using the GSM module [11] . The vehicle accident tracking system was investigated by John using alcohol sensor, eye sensor, and smoke sensor. The system used an ATmega328 microcontroller to read the alcohol sensor, eye sensor, pizzo-electric vibration sensor, smoke sensor and tilt sensor. The data processed by the microcontroller were transmitted using a GSM module [12] .
Portable systems for transmitting and accounting data were examined by Yordanov. This acquisition data were used for sensor data such as humidity, air pollution gas, dust and smoke. These transmission data send the data using Bluetooth and GPRS or GSM. PIC type microcontrollers were needed to process sensor data [13] . Environmental monitoring in the factory area for employee safety was examined by Kodali. The system used three sensors namely temperature sensor, smoke sensor, and ultrasonic sensor. MTQQ algorithm was applied to Arduino NodeMCU type microcontroller used to process sensor data and sends the data to the internet using Wi Fi [14] .
Many previous researchers have conducted researches on smoke sensors. The smoke sensors have been used for smart home systems, fire detection systems, vehicle accident notification systems, forest fire monitoring systems, healthy environmental monitoring systems, fire-fighting robots, asthma trigger detection systems and many others. The methods used by the previous researchers are Comparative algorithm and smart control methods such as MTQQ algorithm, artificial intelligent, and data processing algorithm. The author uses fuzzy decision tree method. This paper presents MQ2 and MQ7 smoke sensors to make a smart smoking area system. This system uses two exhaust fans to suck in and blow the smoke out the room. The research is limited for a small room.
II. RESEARCH METHOD
Two methods for a smart smoking area were presented namely block diagram design method and algorithmic method. Fig. 1 shows the smart smoking area design. It can be seen that the system consists of input system, output system and control system. The input system uses smoke sensors to detect cigarette smoke. This input system uses MQ-2 and MQ-7 gas sensors to detect and read carbon monoxide gas as the result of burning cigarettes. The data are processed by the control system using Arduino uno [15] . The output system consists of an exhaust fan for sucking the air, an exhaust fan for blowing the air, and an LCD display [16] , [17] .
An algorithm fuzzy decision tree [18] - [20] method for a smart smoking area is shown by a flowchart decision tree in Fig. 2 . The chart shows that the smoke sensor uses I2C communication. The MQ2 and MQ7 sensor data are processed using fuzzy algorithm by comparing sensor data with set points. When the smoke is above than 200, the red LED light is on and the fan is on. When the smoke is less than 200, the blue LED light is on, and the fan is off. 502 | P a g e www.ijacsa.thesai.org
III. DISCUSSION
Testing the smart smoking area using Arduino with the MQ7 and MQ2 sensors was carried out on a prototype with size of 38 x 29 x 21. In the prototype, there were MQ7 and MQ2 gas sensors to detect CO gas levels in the box. The prototype was connected to a controller circuit served to adjust the AC in the fan in and fan out. Fig. 3 shows the smart smoking-room system. The tests on MQ2 and MQ7 sensors were performed by connecting the MQ2 and MQ7 sensors to the Arduino Uno module and to the laptop to upload the program in the Arduino Uno module to check the MQ7 and MQ2 Sensors. The sensor works in accordance to the desired input. Table I is the result of MQ7 gas sensor voltage test at every 5 second increase.
Referring to the table, there is a slight difference in MQ7 gas sensor voltage test in the Arduino IDE monitor series with a measured multi-meter in comparison with an average difference of 0.0081. This proved that the sensor works as it should. There was an error at the time of measurement with an average error of 0.001228641 or 0%. Fig. 4 shows MQ7 sensor voltage test graph. It can be seen in the figure that the ratio between LCD voltage and the multimeter voltage is getting higher, due to the sensor heating. The hotter the sensor the higher is the voltage. Table II is the result of MQ2 gas sensor voltage test at every 5 second increase.
There is a similarity between the MQ7 gas measurement and the voltage measurement that is the voltage measured by the multi-meter and the voltage measured in the Arduino IDE serial monitor shows a slight difference. This proves that the sensor works as it should. The average error is 0.001279668 or 0%. Table III is the test on the characteristics of the MQ2 sensor was performed by testing the output voltage when the chimney is closed for 3 minutes 20 seconds as shown in Fig. 5 . The figure shows that the tests were carried out every 20 seconds increasing from 20 seconds to 160 seconds using a multi-meter.
The table shows that the voltage decreases every 20 second increase. This proves that the less smoke is in the room, the lower the voltage will be and vice versa.
As illustrated in Fig. 6 , it can be seen in the graph that the more smoke in the room, the higher the voltage produced. Afterward, when the fan is active, the smoke will decrease and so will the voltage. Table IV is the test on the characteristics of the MQ7 sensor was performed by testing the output voltage when the chimney is closed for 3 minutes 20 seconds. The tests were carried out every 20 seconds increasing from 20 seconds to 160 seconds using a multi-meter. The table shows that the more CO gas content in a room, the higher the voltage. Afterward, when the fan is active the voltage will decrease due to the decrease of the CO gas. Fig. 7 shows the same characteristic of gas sensor in that the higher voltage is generated from the higher CO gas content in the room. Similar to the previous graph, the greater the gas content in the room, the higher the voltage produced.
IV. CONCLUSION
Based on the results of testing and discussion, it can be concluded that a smart smoking area system has been realized. The system can detect cigarette smoke in the room. When the cigarette smoke in the room increases, the DC motor moves the fan to circulate cigarette smoke out and in the room. The room is clean of smoke because the air inside the room is sucked out and the fresh air from outside is sucked in the room. Therefore, the room will always contain fresh air. From the smokers' point of view, this smart smoking room can help them to feel more comfortable because there is no cigarette smoke that causes cough and eyes. It is expected that an algorithm or technology is added for larger smart smoking rooms.
